This study characterizes the usage and acceptance of electronic preprints (e-prints) in the literature of chemistry. Survey of authors of e-prints appearing in the Chemistry Preprint Server (CPS) at http://preprints. chemweb.com indicates use of the CPS as a convenient vehicle for dissemination of research findings and for receipt of feedback before submitting to a peer-reviewed journal. Reception of CPS e-prints by editors of top chemistry journals is very poor. Only 6% of editors responding allow publication of articles that have previously appeared as e-prints. Concerns focus on the lack of peer review and the uncertain permanence of e-print storage. Consequently, it was not surprising to discover that citation analysis yielded no citations to CPS e-prints in the traditional literature of chemistry. Yet data collected and posted by the CPS indicates that the e-prints are valued, read, and discussed to a notable extent within the chemistry community. Thirty-two percent of the most highly rated, viewed, and discussed e-prints eventually appear in the journal literature, indicating the validity of the work submitted to the CPS. This investigation illustrates the ambivalence with which editors and authors view the CPS, but also gives an early sense of the potential free and rapid information dissemination, coupled with open, uninhibited discussion and evaluation, has to expand, enrich, and vitalize the scholarly discourse of chemical scientists.
Introduction
The advent of the Internet has stimulated the emergence of novel methods of scientific discourse that hold the promise of altering traditional communication channels. On a larger scale, new digital information resources have the capacity to change both the way scientists work and the core of scientific knowledge. Historically the hallmark of scientific communication has been the publication of research findings in a peer-reviewed journal. On its route to the journal, the research may be communicated in many other forms, including conference proceedings, technical reports, and preprints (Garvey, Lin, & Tomita, 1979; Subramanyam, 1979) . Recently, models of scientific communication have been updated to include electronic submission of manuscripts, virtual conferences, e-mail, and on-line journal publication (Curl, 2001; Hurd, 1996; Tenopir & King, 2000) . In fact, electronic preprints, primarily those from the server at Los Alamos National Laboratory (http://xxx.lanl.gov) and Stanford Public Information Retrieval System's database of high-energy particle physics literature (http://www.slac. stanford.edu/spires/hep/), have become integral for information dissemination in physics and astronomy (Brown, 2001a (Brown, , 2001b .
Scientists in other fields have been slower to adopt the e-print mode of communication, yet the growth of the Chemistry Preprint Server (CPS) at http://preprint. chemweb.com suggests that the acceptance of e-prints in chemistry may be mounting. Elsevier launched the CPS at the National American Chemical Society (ACS) meeting in Washington, DC, in August 2000, with a nucleus of 20 e-prints. When the present investigation was initiated in March 2001, the number of papers had grown to 217. By December 2001, at the time of writing this article, 362 papers written by an international array of authors covering 10 areas of chemistry appeared in the CPS. The CPS is a unique microcosm of chemical communication that is set apart from traditional print journals and other e-print servers in that it gives users the ability to interact through a public on-line discussion board. Also, the CPS provides users with the opportunity to assign a rank to the articles and these rankings are also posted with the e-print. Users of the CPS are given an indication of article usage as the number of times an article has been viewed is monitored and announced. The data are compiled and conveniently arranged on the CPS Web site as the 20 most viewed, 20 most discussed, and 20 highest ranked documents. A listing of the most recently submitted documents is also provided. This organization conveniently provides access to the latest and the highest profile CPS e-prints in a single click.
As Weeks and Bryan (Warr, 2001 ) pointed out at the Spring 2001 National ACS Meeting, the CPS has the potential to enhance communication among chemists. The present study conjectures that CPS e-prints are altering the scholarly discourse of chemists in such a way that it is becoming more similar to the e-print culture of physicists and astronomers. To learn how e-prints are influencing chemical information dissemination, this investigation characterized the usage and acceptance of e-prints in the literature of chemistry by surveying CPS authors, as well as editors of top chemistry journals, regarding their philosophies, policies, and practices regarding CPS e-prints. Citation analysis of both CPS e-prints and chemistry journals was conducted to discern how e-prints have infiltrated the fabric of the chemistry literature and the social structure of chemistry. To discern whether the attention received by the users of the CPS is predictive of an e-print's success, examination of the journal literature for the subsequent publication in chemical journals of the highest profile e-prints was also conducted. The results of this investigation provide a current perspective on the ways chemists are managing the 21st century information flood.
Methodology

E-Print Analyses
This investigation began in March of 2001 when the CPS contained a total of 217 e-prints. The e-prints were distributed among the following disciplines: analytical chemistry, biochemistry, miscellaneous chemistry, chemical engineering, environmental chemistry, inorganic chemistry, macromolecular chemistry, medicinal/pharmaceutical chemistry, organic chemistry, and physical chemistry. The 20 chemical engineering e-prints were not included for citation analysis in this study, because the editors chosen for the survey were those whose journals were ranked among the top in the Institute for Scientific Information (ISI) Journal Citation Reports (JCR) (1998) and chemical engineering does not fall within ISI's list of chemistry journal classifications. Figure 1 illustrates the distribution of the 197 e-prints selected for citation analysis among the different fields.
The citation analysis was carried out using ISI's Web of Science from 2000 to the present for the appearance of citations to the 197 CPS e-prints in the journal literature. Also, the reference lists of the 197 CPS e-prints studied were examined for citations to e-prints from the CPS. To estimate the rate of citation of CPS e-prints in the literature, the average number of citations per CPS e-print was calculated. To discern whether a relationship exists between a work's ultimate fate and the numbers of times it is viewed, ranked, or discussed, ISI's Web of Science and Chemical Abstracts Service's SciFinder Scholar were searched for the publication in the peer-reviewed journal literature of articles derived from the most highly rated CPS e-prints. The lists of the e-prints that were most viewed and discussed, and the highest ranked as of July 2001, the same time the authors and editors were surveyed, was downloaded. Subsequently, in December 2001, the literature was searched for the appearance of these works as journal articles. These time frames were chosen to analyze the e-prints that were the most popular during the same time as the survey was conducted, yet realizing the amount of time it takes for an article to be published, the journal analysis was delayed for 6 months. Three chemical engineering e-prints were included in this sample to take advantage of the data complied by the CPS. Citation analysis of any articles that have been published in the literature was subsequently conducted. Due to the overlap between the categories, a total of 53 articles comprised this subset. The accession numbers of the eprints analyzed are presented in Table 1 . The abbreviation at the beginning of the number represents the e-print's chemistry category and is followed by a seven digit number representing the year, month, and sequence of receipt of the e-print.
Author Survey
Authors of the 197 CPS e-prints used for citation analysis were contacted by e-mail and posed eight questions to learn about their perceptions and interactions with the CPS. The authors were also given the opportunity to provide additional comments. The survey was pilot tested with a subset of 17 authors to discern any problems with the questionnaire. As the responses received from 10 pilot respondents did not indicate any difficulties, no changes were made to the questionnaire. Appendix A lists the questions asked. The total sample consisted of 116 authors, from over 14 countries (Fig. 2) . Sixty-four percent of the authors sampled were affiliated with an academic institution, followed by 16% from research institutes, 10% were working independently, and 6% had industrial ties. The CPS did not list an affiliation for 4% of the authors.
Editor Survey
Editors from 61 chemistry journals with the top five 1998 JCR Impact Factors per chemistry category plus those indicated previously to be of importance to chemists (Brown, 1999) were contacted by e-mail and asked whether their journal publishes articles that have appeared as e-prints and whether their journal permits citing of e-prints in the articles it publishes. The editors were also given the opportunity to provide any additional comments they desired. The same questions were previously employed to discern the philosophies, policies, and practices of the editors of the top ISI ranked physics and astronomy journals (Brown, 2001a) . The questions used are presented in Appendix B.
Results
Editors' Response to the CPS
The editors' response rate to the e-mail survey was very low; only 17 responses were gathered from 61 editors contacted, for a response rate of 28%. Yet, the responses given do paint a picture of the general poor regard the editors of highly rated chemistry journals hold for CPS e-prints. Table 2 presents the remarks of the editors who chose to comment about the publication in their journals of articles that have previously appeared as e-prints. Only the editor of Perkins Transactions 2: Physical Organic Chemistry, a Royal Society of Chemistry (RSC) journal, indicated that e-prints are eligible for publication. The positive response was said to be the result of the RSC's policy against the refusal to publish material that has previously appeared electronically. In contrast, 50% of the remaining editors responding stated that their journals do not allow publication of articles that have also been submitted to an e-print server primarily because the work is already freely available in the public domain. The remaining 44% do not have a policy at this time regarding e-print publication, yet many believe the issue deserves further discussion. It is interesting to note that the editorial board of Natural Products Reports, another RSC Journal, does not have an e-print policy. The editor suggests that this is likely due to Natural Products Reports being a review journal, yet the editor believes the issue should be addressed.
The editors' policies about the citation of e-prints in the articles their journals publish are fairly evenly distributed between the responses of "yes" (27%), "no" (36%), and "other" (36%). Table 3 lists comments given by editors who elected to elaborate on their responses. Although several of the editors had not encountered the citing of CPS e-prints, others believe that e-prints are not a true citation because they may not be retrievable in the long term and are not peer reviewed. Others have no objection to the citing of e-prints, leaving it up to the author's discretion.
Why Authors Use the CPS
The 60 authors who responded to the survey (52% response rate) make a compelling case for the growing importance of the CPS in chemical communication. The authors reported submitting an average of 1.7 articles each to the CPS and 78% of these authors also submit their work to peer reviewed journals for publication consideration. The authors listed a variety of reasons for submitting their work to the CPS with wide distribution and rapid dissemination being of value to 24% and 15%, respectively, of the authors responding. Other comments provided include the benefit of feedback and interest gained prior to submission for peer review as well as the motivation to show support of a new method of information dissemination. Further motives were to test the CPS and to exploit its novelty, ease of use, and free availability. Only two authors listed rejection by a journal as a reason for submitting to the CPS, yet several commented on the review process in general. One author has no intention of submitting to a peer reviewed journal again in the future because they appreciate the opportunity to write what they want rather than be scrutinized by others. Another author very eloquently describes the CPS as a method of sharing research without passing through the "fourche caudine," that is, without having to carry the yoke of conquerors. Finally, another notes the utility and bright future of the CPS, but as this responder is young and requires a strong record of publication in authoritative journals to succeed, submission to the traditional journals will remain the norm for him for the foreseeable future.
The authors make routine use of the CPS with 8% visiting the website daily, 55% weekly, while 32% claim referring to the CPS on a monthly basis. For 78% of the authors, the CPS is the only e-print server they have utilized primarily because many of the authors were not aware that others exist. The authors were evenly divided on their opinions about the citation of e-prints in the articles they author. Fifty-two percent state that they will cite e-prints when possible while 48% will not because the CPS is "rather unknown," "lacks relevant articles," and because it is not customary to cite CPS e-prints. However, when asked if they will submit their work to the CPS in the future, 92% of the authors responded positively. The authors listed several incentives for using the CPS again to disseminate their work including immediate feedback, rapidity of publication, and wide distribution. These responses are in parallel with those given for initially submitting a paper. The few who are not interested in using the CPS again are not primarily because e-prints do not count towards tenure and promotion.
1nfiltration of CPS E-prints into the Literature of Chemistry
No citations to e-prints were found in the journal literature using 1S1's Web of Science from 2000 to 2001. Similarly, only two citations to other CPS e-prints were discovered in the citation lists of the CPS e-prints studied. These citations were self-citations. On average, each CPS e-print TABLE 2. Editors' responses to "is a paper eligible for publication in your journal if it has also been submitted to an e-print server?" Editor's response Journal Publisher Comments
YES
Perkin Transactions 2: Physical Organic Chemistry
The Royal Society of Chemistry
The present position quoted from a recent meeting of RSC Journals Committee is "it is against RSC policy for one of its journals to refuse to consider for publication work simply because it has been preprinted electronically" NO Analytical Chemistry The American Chemical Society "It has already been made freely accessible and is already published." The editor further comments that eprints that have been placed on the server without peer review are "bad for science in general since peer review is a mode (not infallible but better than none at all) of validation of the quality of an author's work and interpretation." Lastly the editor expresses concern that e-prints can be "susceptible to many forms of ethical abuse" by authors themselves as well as others "which its practitioners have naively assumed will not happen." NO Chemical Reviews The American Chemical Society "Prior publication anywhere makes a manuscript ineligible."
NO
Critical Reviews in Analytical Chemistry
CRC Press
For this journal electronic subscribers are given a number of virtual copies and for local printing. The editor does believe e-prints would be a good service for publishers who do not want to provide it themselves and is "reasonably sure" that his publisher would use such a service "IF a charge were made for offprints." NO
Inorganic Chemistry
The American Chemical Society
The editors commented that the essential element is the integrity of the current publication system is peer review. They believe that "while preprint servers may allow for peer review, the quality of the review is uncertain and the long-term accessibility of web preprints is tenuous at best." NO
Journal of Organic Chemistry
It is the policy of the American Chemical Society not to accept e-prints.
NO
Journal of the American Chemical Society
The Society's policy is "clearly stated" at http://pubs.acs.org/journals/jacsat/policy.html
NO
Journal of Molecular Graphics and Modelling
Elsevier "If an article is already widely read, there is no point in publishing it in hard copy." The editor prefers that authors remove the preprint from the preprint server because they usually heavily edit the manuscripts and don't want "inferior versions floating around." The editor considers this pre-release publication and feel they are unable to firmly copyright the material if it has been released into the public domain. The editor adds further that such papers may not have been peer reviewed and the information in them not sufficiently subjected to critical examination. NO Synlett Thieme The editors believe that the paper should be original and have not been published "as such anywhere." OTHER Catalysis reviews:
Science and Engineering
Elsevier There is no definite policy at this time.
OTHER
Catalysis Today
Elsevier Currently there is no "over-all" policy. Catalysis Today uses a series of guest editors and the policy adopted will depend on who that is. OTHER
FASEB Journal
The Federation of American Societies for Experimental Biology and Medicine
The editor has yet to encounter a single example of a manuscript that has been previously "published" as an e-print during 6 years as editor of the FASEB Journal. As a result, there isn't a policy to deal with it. The editor's greatest concern however, is to "publish the most informative and documented studies." The editor believes that if the material submitted is "new" to the majority of readers and reviewers, it is irrelevant if it has appeared previously in other forms. The editor does not view it as a significant problem even though he believes that his opinion is "probably not shared by all or even most editors of bio-medical journals." OTHER
Journal of the American Society of Mass Spectroscopy
Elsevier This journal began its own e-print service in 1996 from the publisher's Web site. The service was used heavily until recently, and there was no need to use another service. The journal now posts "as-ready" articles, which have been copyedited, 1 month after acceptance. The journal has no policy about the acceptance of e-prints, but the editor believes that their use would be discouraged as they have "worked very hard to arrange as-ready publishing." The editor's view is that the need for e-prints has "seriously" decreased since they introduced the "as-ready" service. OTHER
Journal of Catalysis Academic Press
The Journal of Catalysis has no official policy and the editor is not aware of any such submission up to now. The editor is personally against it. The editor believes that the author should chose one medium as publication in both venues would be just as "unfair as publishing the same paper in two 'normal' journals." The reader would not only be forced to look for the work in two places, but the editor also wonders about the implications of double citations, saying "that would be nice!" OTHER
Journal of Mass Spectrometry
Wiley Interscience
The editor does not think that the publisher has a clear policy on e-print submission. Although the publisher claims copyright for papers accepted for publication, the author retains the right to present the data outside of copyright protection. The question still to be answered is whether submitting a paper to an e-print server represents "publication" or "presentation." OTHER Natural Products Reports Royal Society of Chemistry
The editor found it difficult to respond, as Natural Products Reports is a review journal that does not publish primary articles. The editorial board has not yet addressed the issue of e-prints but the editor believes that they "obviously . . . should and will." cites 26 articles, but because virtually none of these were to CPS e-prints the rate of citation to CPS e-prints is zero. Even though CPS e-prints are not cited in the journal literature or by other CPS e-prints, it was evident from the data collected and posted by the providers of the CPS that the e-prints are read by many people, are considered to be of good quality, and stimulate discussion among scientists. For example, the environmental chemistry e-print (envchem/ 0007001) was viewed 2,838 times during one year. The discussion of the e-prints was much less than the number of times viewed, yet the e-prints in the sample were still discussed as few as four, and as many as 24, times. The nature of these discussions varied from detailed debate about the data or the ideas presented, to revision notes, and to information pointing the reader to the published article. The CPS users who elected to rate the e-prints assigned a minimum of three to a maximum of six stars, from a possible range of one to six. Only one e-print received six stars and this is an organic chemistry e-print (orgchem/ 0106001), which also appears on the most discussed list (six discussions). It is interesting to note that 18 of the 53 highest rated e-prints are from the physical chemistry category.
By December of 2001, 17 of the 53 (32%) e-prints that were most viewed and discussed, and the highest ranked as of July 2001 were found as publications in the journal literature. Table 4 lists the e-prints' ratings as well as the citation to the subsequent article, the journals' 2000 JCR Impact Factors, and the numbers of times the article has been cited. Of the 13 journals publishing articles that have previously appeared as e-prints 11 of these appear in the 2000 edition of ISI's JCR (Journal Citation Reports, 2000) . Six of these articles have been cited a total of nine times in the literature, with one-third of these being self-citations.
Discussion
The data presented illustrate that that the CPS is becoming a viable component of scholarly communication in chemistry. The chemists who submitted their work to the CPS appreciate the rapid distribution, the feedback before peer review, and the free availability afforded by this mode of communication. Physics and astronomers also enjoy these aspects of the e-print servers, arXiv.org and SPRIES (Brown, 2001a (Brown, , 2001b . The CPS has the unique added feature of providing an open forum for communication between the CPS authors and readers. This type of communication heretofore has been conducted privately, and perhaps more protractedly, over the telephone, in person, or by regular mail, and more recently, by e-mail. In addition to being immediate, the discussions carried on at the CPS are made public for all users to read and benefit from.
The authors surveyed have folded the CPS into their routine activities. The majority of authors visit the CPS on a monthly or a weekly basis, a pattern not unlike that observed with academic chemists who visit the library regularly to browse the current literature (Brown, 1999) . How- 
YES
Analytical Chemistry
The editor views citation of e-prints as "the authors prerogative." The situation, however, has yet to be encountered.
NO
Chemical Reviews
Although the editor has not encountered this before, citation of e-prints would not be allowed as the "have not been subjected to peer review." NO
Inorganic Chemistry
The editor expresses concern about "who is to ensure that the reference remains available in the form cited?" ever, the CPS has not attained the same level of respect among the CPS authors as its e-print counterparts in physics and astronomy. Two self-citations were discovered, yet none of the other e-prints studied cited other CPS e-prints. This is likely to change over time in a manner similar to the citation rates observed with journal articles and arXiv.org e-prints, which both peak at approximately 3 years post publication and dissemination (Brown, 2001a; Wallace, 1989) . A change will also likely be precipitated if the CPS e-prints become indexed and abstracted in Chemical Abstracts and/or Science Citation Index following the precedent set when Chemical Abstracts Service began indexing arXiv.org in the summer of 2000 (Chemical Abstracts Service, 2000) . The editors of the top rated journals do not view the CPS as highly as do the authors. The editors question the lack of proof that the CPS articles will be archived for posterity. Although the CPS has not stood the test of time as arXiv.org and SPRIES have, Elsevier claims that the CPS is a 'permanent Web archive" (Anonymous, 2001) . The CPS's recent compliance with the Open Archives Initiative protocol brings the CPS closer to this goal and aligns it with arXiv.org in the commitment to provide a free, interoperable, and global archive of scientific preprints (Anonymous, 2000a ).
An additional concern expressed by the editors was the ethics of posting data that has not been peer reviewed. This is a very legitimate concern, especially in the areas of medicinal, pharmaceutical, and biologic chemistry where erroneous information can have life threatening implications. Yet, the likelihood of a layperson locating and using the highly technical CPS to gain information for their health concerns in light of the many excellent health resources available on the World Wide Web seems small. To test the ease of finding a health related CPS e-print, an e-print about anthrax (medichem/0111002) that was posted on November 7, 2001 (after this study was conducted), was examined. Although, the e-print quickly became one of the most highly viewed articles in the CPS (1,170 views in 5 weeks), a search for "anthrax" in several popular search engines including Yahoo (http://www.yahoo.com), Google (http:// www.google.com), and Dogpile (http//www.dogpile.com), as well as the MedlinePlus anthrax site (http:www.nlm. nih.gov/medlineplus/anthrax.html), did not retrieve the eprint in question. Noting this relative isolation of the CPS to the chemical community, perhaps chemists will begin to adopt the proactive attitude of physicists and astronomers who are not concerned about the lack of peer review in arXiv.org and SPRIES. These researchers are not worried because most scientists will not post work to a public server, which the vast majority of their colleagues use on a regular basis, unless they are confident of its validity and accuracy (Cho, 2000) .
Challengers of the peer review system question whether it fairly and equitably allows all researchers to participate in the discourse of the scientific community (Foltz, 2000) . The CPS levels the playing field by providing an outlet for novice or nontraditional chemists who have difficulty breaking into the established social milieu of chemistry. The CPS gives these researchers the opportunity to test the waters before attempting a submission to a peer reviewed journal. Furthermore, posting of nonmainstream research allows readers the chance to see new and innovative work, which may never reach the journal literature. The controversy about peer review may in part be quelled by the use of e-print servers that do not "depend exclusively on the oxygen of peer review" (Cronin & McKim, 1996) , but instead revolve around a platform of free, open, and dynamic discussion of research. Considering the lack of regard for the CPS by the editors surveyed, it was not surprising to find that CPS e-prints are not cited in the literature of chemistry. Nonetheless the data collected and made available by Elsevier on the CPS Web site illustrates that the CPS e-prints are viewed with great frequency. Not only are the e-prints being examined but they are also discussed and given high ratings by the readers of the CPS. It is possible that these statistics may be attributable to the authors themselves and/or to a small unique group of chemists. It is also possible that many of the viewings are merely browsings. However, the finding that 32% of the high profile e-prints are published in 13 different journals suggests that the chemistry peer group perceives a portion of CPS e-prints as legitimate works of research. Eleven of the published works appear in a total of eight journals rated in JCR (2000); with three appearing in two widely read journals, Trends in Analytical Chemistry and Tetrahedron Letters. These published works are also being cited in the literature of chemistry, not only by the authors themselves but by others in the field as well. It is possible that the editors of the 13 journals in which the research appears were unaware that the articles were also available in the CPS. Review of the "Instructions to Authors" sections of the journals finds no indication as to whether or not articles that have previously appeared in the CPS are eligible for publication. Nonetheless, the fact the editors of these wellread journals accepted research that first appeared as eprints, whether wittingly or not, as well as the citation of the publications in the chemistry literature, indicate the validity of the work in the CPS.
It is not known how many of the e-prints appearing in the CPS were also submitted for peer review, but it would be interesting to compare the acceptance rate of the e-prints with that of articles submitted that have not also been submitted to an e-print server. Work by Hargens (1988) in the early 1980s indicated that acceptance rates in eight chemical journals, including Analytical Chemistry, Journal of the American Chemical Society, and Journal of Organic Chemistry, ranged from 59 to 81%. These acceptance rates of 20 years ago are double of that observed for the e-prints studied and suggest a large difference in the acceptance rates of e-prints versus traditionally submitted articles. Adrian Kybett (personal communication, December 17, 2001) of the RSC gives the overall acceptance rate of all RSC journals in 2000 to be below Hargens' range, at 54%. It is apparent that a more current and thorough investigation is needed to discern if a relationship exists between the acceptance rates of articles that have appeared as e-prints and those that have not.
It is interesting to observe that 34% of the high profile e-prints are from the physical chemistry category, which is also the category with largest number of e-prints (43%) in the sample studied. This is not unexpected considering the interdisciplinary nature of physical chemistry and physics. It appears that physical chemists are predisposed to utilizing the CPS as a result of their positive experiences with physics e-print servers. This suggestion is further supported by the publication of two highly rated e-prints in Physica A and Physical Chemistry Chemical Physics.
It is illuminating to take into account that chemists are not averse to sharing their data in other electronic formats such as GenBank (www.ncbi.nlm.nih.gov/Genbank) and the EMBL Nucleotide Sequence Database (www.ebi.ac.uk/ embl/) (McCain, 2000) . For the last 10 years, many of the premier scientific journals, such as the Journal of Biological Chemistry and the Proceedings of the National Academy of Sciences, have required relevant sequence data to be deposited and an accession number obtained before a manuscript will be accepted and published (Burks et al, 1990; Hilgartner, 1995; McCain, 1995) . The editors of Nature liken e-print servers to genomic databases as being "a form of intra-community networking from which all researchers can benefit" (Anonymous, 2000b) . In fact, the editors of Nature do not discriminate against the publication of research that has been previously disseminated as an e-print. It is apparent that the scientific community as a whole is becoming increasingly aware of the utility, versatility, and validity of the e-print mode of communication.
Conclusion
The CPS is utilized, appreciated, and valued by a wide variety of chemists to enrich their scholarly discourse. However, now armed with an understanding of the wariness with which editors and authors acknowledge the advantages of the service, it appears unlikely that the CPS as it now exists will replace the traditional chemistry journal in the near future. Indeed, Harter (1998) and Brown (2001a) have found that electronic journals and e-prints, respectively, have yet to make a significant impact on printed journal usage. Nonetheless, editors of the most prestigious journals may wish to review their policies and procedures and consider the publication of worthy research that has been previously published electronically to attract novel and exciting research and to maintain their readership and author base. If the editors do not rethink their practices, it is possible that authors will submit their work elsewhere and readers will glean their information from other more convenient and innovative sources. The growth of the CPS, as well as e-print servers in other scientific disciplines (Eysenbach, 2000; Koenig, 2000; McConnell & Horton, 1999) , demonstrates that many agree with Boyce (2000) , a senior consultant for the American Astronomical Society, that "preprint servers are here to stay." New modalities for packaging information like the CPS, which are user friendly and low cost plus meet users' information needs, work interoperatively with other information resources, and allow interaction among the users, are emerging more rapidly than ever thought possible. The mounting success of the CPS foreshadows the maturation of dynamic information dissemination resources, which possess qualities of unlimited flexibility and capacity that have previously only been imagined. These extraordinary systems, based on the interactive e-print server prototype, are likely to ultimately become the conventional scientific mode of information dissemination of the future.
